One hundred Aberdeen Angus and AA x Hereford heifer-calves (158 + 9.6 kg) were penned and randomly allocated to two feeding frequencies: T2 -twice daily (8:00 and 17:00 h) and T4 -four times daily (8:00, 11:00, 14:00 and 17:00 h). The animals were fed for 69 days a commercial pelleted concentrate and hay ration for 69 days until slaughter. Hay and concentrate intake were recorded daily. Calves were fasted (15 h period) and weighed at 15-day intervals. Dressing percentage, 11° rib surface and fat-bone-muscle relation were estimated in the carcasses. Feeding frequency had no effect (P>0.05) on the productive parameters evaluated.
INTRODUCTION
A new market has emerged in Argentina for veal meat produced from feedlot heifer-calves. These animals are slaughtered prior to reaching 250 kg live weight (LW). In intensive systems such as feedlots, feed costs are frequently the most important profit factor and can reach 70-80% of the total costs of a heifer-calf feedlot (Machado et al., 1995) . For this reason, it is necessary to optimize the potential for growth and food conversion efficiency of animals. Concentrates are usually the main component of the diets in feedlot systems. Feeding frequency has been mentioned as a way to improve nutritional efficiency (Sniffen and Robinson, 1984) . Gibson (1981) reviewed information about effects of feeding frequency on animal performance and found that an increase of 2.2 and 21.2% in of daily liveweight gain, respectively, for feeding twice and four times daily, compared to once a day feeding. Concentrate feeding frequency has been studied at different times during the day (Gibson 1981; Mc Lachlan et al., 1994; Robinson and McNiven, 1994; Goonewardene et al., 1995) and at different frequencies between days (Godfrey et al., 1993; Beauty et al., 1994) . The short-term feedlot process necessary for finishing heifer-calves requires a rapid adaptation to concentrates, so as to achieve a high average daily gain (ADG) and feed conversion efficiency (FCE). This study was designed to establish the productive responses of heifer-calves fed twice or four times a day.
MATERIAL AND METHODS
One hundred Aberdeen Angus (AA) and AA x Hereford heifer-calves (average LW 158 kg + 9.6 SD) were randomly allocated to eight pens (12-13 animals per pen) with four pens being assigned to each of two treatments. The treatments consisted of feeding the same amount of feed on two times (T2) or four times (T4) per day. Animals in T2 were fed at 8:00 and 17:00, and T4 at 8:00, 11:00, 14:00 and 17:00 h. Diets were conformed for hay and concentrate (maize grain, brewer grain and sunflower expeller). A 14-day adjustment period was necessary to achieve the target intake of concentrate (85% of the whole dry matter intake per day). Diets were periodically adjusted to avoid feed intake restriction. Three types of hay were used throughout the trial; the chemical composition of the feeds is shown in Table 1 . Diets were designed to satisfy a daily gain weight of 1.2 kg d" 1 (NRC, 1980) . Water was provided ad libitum. Hay and concentrate intake were estimated daily on a group basis with the feed not eaten from the previous day. Animals were weighed after a 15 h fasting period on days 0, 14, 28,41, 55 and 69 of the trial. Average daily gain (ADG) was calculated as gain over time; feed intake (FI) and feed conversion efficiency (FCE) were determined on a pen basis. Since all the animals did not reach slaughter weight at the same time, only 10 animals per treatment were used for carcass evaluation. The S.A.S® program (1989) was used for statistical analysis. The treatments nested in pen were used as the error to test for differences between treatments. The live weight at the start of the trial was included as a covariate. Treatment differences for FI and FCE were analyzed on a pen basis using a one-way analysis of variance.
RESULTS AND DISCUSSION
The effect of feeding frequency on productive performance is shown in Table 2 . No significant differences were detected in any of the evaluated parameters. These results are similar to those reported by Stanton et al. (1990) and Goonewardene et al. (1995) . From a summary made by Gibson (1981) of several trials, it was possible to calculate an improvement of 18.6% of LWG for multiple daily feeding frequency, assuming 1 kg/d LWG with one meal per day. The improvement of the present study was only of 4.6%, and LWG and FCE of this study were 1.11 kg/day and 4.83 kg kg LW 1 , respectively. When the performance of crossbred Frisian x Charoláis heifer-calves fed with a 2:1 of concentrate: hay
The effect of feeding frequency on weight, average daily gain, feed intake, feed efficiency and carcass quality SEM: pooled standard error of the mean ratio was evaluated, 1.0 kg/day of ADLW and 5.39 FCE were obtained (Burgstaller et al., 1984) . Since these authors slaughtered their animals at a higher weight than the present trial (from 157.3 kg at begining to 354.4 kg of final weight), the productive performance of our study was superior. The improved LWG as a result of increased feeding frequency has been partly attributed to improved dry matter intake (Coleman and Wyatt, 1982) and more uniform rumen conditions (Linn and Otterby, 1984, quoted by Goonewardene et al., 1995) . However the response to increased feeding frequency is highly dependent on the characteristics of the diet, such as proportion of forage (Ruiz and Mowat, 1987 ) and feed quality (Bunting et al., 1987) .
In relation to carcass evaluation, Augustini et al. (1993) slaughtered beef-cattle type heifer-calves of 200 kg LW, which had 66.1, 9.2 and 18.9% of muscle, fat and bone, respectively. In our trial a higher proportion of fat and bone than Augustini's study was found, probably associated with the different breeds and slaughter weights used. Based on our results, it is possible to conclude that no improvement was detected by increasing the feeding frequency of feedlot heifer-calves from twice to four times a day.
